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INTRODUCTION
The application of the conventional methods for determining the textural properties of solids, as the Dubinin-Radushkevich (DR), Dubinin-Astakov
(DA), BET and many others, is based in the linearization of the corresponding mathematical equation. Consequently, such application is only restricted 
to the relative pressure range where the linear relation may exist [1-3]. In this way, very often, when the textural parameters calculated from that 
linearization are used together with the corresponding equation for reproducing the adsorption isotherm shape, very poor agreement with the original 
experimental data are obtained. In this work, a new procedure is proposed as an alternative tool, very flexible and easy to apply, which permit to 
obtain the values of the textural parameters, being capable of adequately reproduce an experimental adsorption isotherm in the overall range of 
relative pressures. 
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DRAWBACKS OF THE CONVENTIONAL METHODS OF 
CHARACTERISATION OF TEXTURAL PROPERTIES OF 
SOLIDS FROM GAS ADSORPTION DATA
Figures 1, 2 and 3 figures illustrate different examples where the conventional 
analysis of experimental isotherms has been performed, and the textural,parameters
obtained have been used for reproducing the overall adsorption isotherm. As can be 
seen, parameters with non physical sense have been obtained (C<O), as well as 
very poor agreement between the experimental and the calculated isotherm. 
We have simulated an adsorption isotherm using a contribution of two terms, one 
corresponding to a pure microporous solid and represented by a DR equation, and 
another corresponding to a non-porous solid represented by a BET equation. This 
isotherm could be experimentally obtained by mixing typical type I and type II solids. 
Values of V0 = 0.2 cm3 liquid N2/ g solid and k = 0.01 have been selected as parameters 
of the DR equation, and Wm = 0.1 g N2/g solid and C = 100 as parameters of the BET 
equation. In such conditions, the theoretical micropore volume corresponding to this 
material is 0.1 cm3 liquid N2/ g solid. The application of the conventional methods do not 
permit to obtain the “true” values of the textural parameters, because when DR is 
applied, the BET contribution is ignored and viceversa. The t method neither permit to 
obtain the “true” micropores volume. Again, the prediction of the isotherm using the 
convenional DR or BET parametres offers very poor results:
26.9-46.2-31.6C
0.0300.1400,113Wm (g N2/g)
0.022970.009300,00404k
0.02800.24100,2174V0 (cm3 liquid N2/g)
MCM=41HBeta5A sampleParameter
Surface area (BET) = St = 354.2 m2/g
Micropore volumne (DR) =V0 = 0.1740 cm3 N2 liquid/g solid
Micropore area (DR) = Smicropores = 490.2 m2/g
External surface area (t-method) = St = 213.7 m2/g 
Micropore volumne (t-method ) = VMP = 0.0786 cm3 N2 liquid/g
Micropore area (t-method) = SMP = 140.5 m2/g 
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SUGGESTED PROCEDURE
The model proposed is based in the application of the following equation, which 
combines a term with a sumatory of two DR terms and a modified BET term. In order to 
obtain the parametyers of the proposed Equation that better fit a certain experimental
adsorption isotherm data, the solver tool of the excel calculation sheet can be used in 
order to minimize an appropiate objective function. Depending on of the type of solid 
being considered, this equation may be simplified in order to use the minimum number 
of terms required.
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The following figures illustrate the results of the 
application of the proposed procedure. As can be 
seen, very good agreement in the overall relative
pressure range has been obtained. Moreover, as 
expected, the “true” value of the micropores
volume of isothem of Figure 4 has been obtained
as a parameter of the proposed equation.    
Figure 4
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5A Molecular sieve Hbeta zeolite Mesoporous MCM-41Figure 6Figure 5 Figure 7
CONCLUSIONS: the application of the proposed procedure can be considered as an alternative to the conventional methods for determining the textural 
properties of solids, which not only permit to obtain correct values of the structural parameters, but also to reproduce the experimental isotherm in the 
overall relative pressure range, avoiding results without physical sense, as the negative values of the C parameter of BET equation.
I : L the application of the proposed procedure can be considered as an alternative to the conventional ethods for deter ining the textural 
properties of solids, hich not only per it to obtain correct values of the structural para eters, but also to reproduce the experi ental isother  in the 
overall relative pressure range, avoiding results ithout physical sense, as the negative values of the  para eter of  equation.
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5A Molecular sieveFigure 1
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Figure 2 Hbeta zeolite
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Figure 3 Mesoporous MCM-41
